
473

NOTfl:S ON SOME PLEISTOCENE SECTIONS IN AND NEAR LONDON,

By W. J. LEWIS ABBOTT, F.G.S.

(Read March 7th. 1890).

Section A.- Whiteji-im·s.*-The chief interest in this section is
that it connects the historic and the prehistoric.

The section is a somewhat generalized one from man-hoiest and
other excavations in the neighbourhood of Whitefriars and repre
sents a line drawn from Fleet Street, through Salisbury Square, to
the Embankment. You will all have observed that on looking
down on the south side of Fleet Street and the Strand the
streets dip towards the Embankment. This hill ronghly represents
an old bank, cnt throngh the Paleeolithio gravels (a) by the river
at a later period, somewhat modified by made ground (e), which in
Fleet Street is sometimes only four feet thick, whilst over the lower
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FIG. I.-GENERALIZED SECTION IN WHITEVRIARS, FLEET STREET

TO THE EMBANKMENT.

part it often attains a thickness of 10 feet to 1.') feet. At It few
feet from its top in Fleet Street there is a well-marked Palseolithic
floor in these gravels. Near the crest of the hill in Salisbury
Square, at 14 feet 6 inches from the surface, just on the top of the
blue London Clay, at X, a very large jaw of lthinoceros antiqui
tatus was found, and from the same horizon, within a radius of a
mile or so, I have obtained most of the larger Pleistocene
mammalia.

On the flanks of the old gravel bank there comes a dirty sandy

* Vide supra, p, 342.-En.
t It is impossible to obtain correct measurements in cases like this, with.

out being on the spot all the time, so one has to take the measurements and
details as given by the workmen.
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gravel of the later river series (b), probably of the Bronze Age, as I

was informed by the workmen that articles of bronze were found at

the bottom of the next bed above it. It is very remarkable how
this post-paleeolithic series varies from peat and dirty carbonaceous

sandy clays to bright, sharp, clean, highly-coloured sands and
gravels, sometimes extending a great way under the river, and

sometimes only with difficulty separated from the underlying
Drift. This is shown by numerous sections made by the late
Metropolitan Board of Works, by railway companies, and for
wharves, etc., and eastward where the area has been sinking, the

beds are now many feet below thelevel at which they were deposited,
and probably contain the last relics of our extinct mammalia together

with implements that bridge over the by-some-supposed gap
between the two Stone ages.

Upon this gravel rests a layer of peatec),* which attains a maximum

of 3 feet, from which itthins out towards the Thames, very much dis

colouring the beds both above and below it. I have recognized willow,
beech, and oak in it, and no doubt a botanist would greatly swell

the number of plants. When we first meet with it, it is about 6 feet
above Ordnance Datum. I saw it for two-thirds of the way down the
streets between Tudor Street and the Embankment in over a dozen
places, but beyond these the twelve or fourteen feet man-holes did
not reach it. I was informed by the foreman of the works that it had
been reached at greater depths neal' tbe Embankment. I think it

most probable that it reaches the old foreshore under the Embank
ment at about Ordnance Datum, He also informed me that the
London Clay was reached at twenty-five feet, neal' the Embank

ment. If so, there is one of those rises and falls that aile meets
with in the London Olay along the river-edge.f In it I found bones
of goose, Bos, and sheep, and the skull and antlers of a stag,
together with numerous other bones. In one place there was a

quantity of oyster shells, and mussel shells in another.
This peat is followed by a somewhat dirty gravelly sand (d), six or

eight feet thick, containing Sphcerium riuicola Leach; Pisidium
amnicum Miill.: P. fontinale Drap, ; P. pusilluni Gll1el.; Cuclas sp. ;

Unio tumidus Retz. ; Neritina fiuuiatilis Linn.; Paludina »ioipara
Linn.; Bythinia tentaculata Linn.; Valvata piscinalis ~iiill.;

* In some places the peat rests immediately on London Clay.
t Compare the series of sections given in 'llfem Geol. Bury. Geology

of London,' Vol. ii, p. 252.
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Planorbis corneue Linn.; P. albus Miill.; P. marqinatu« Drap.;
Limnaa pereqra Miill., and a fish-bone. There was a good deal
of wood, of willow, oak, pint', alder, sedges, etc., and stones of
wild plum, wild cherry, and a gmpe,-the latter, no doubt, intro
dnced by the Romans,-Roman pottery, chiefly Saurian ware, and
Roman coins of the first century, A.D. Upon the heap thrown up
was a shell of Dreissensia pohpnorpha Pall, in the same state of
preservation as the other shells. If this lived here, we shall have
to modify our idea of the date of its introduction into Britain.

This sand is covered by made ground (e) without the interposi
tion of any fire-layer.

East and west extension.-These fossiliferous sands do not cross
the Valley of the Fleet; or if they did, they have been removed.
Sections lately made in Water Lane and at Apothecaries' Hall
show that the London Clay rose very high and very quickly here,
forming au almost vertical cliff. In the cross section just mentioned
the London Clay was 28 feet below a.D., and at Water Lane, only
300 yards east of it, it is 20 feet above a.D, and is not covered by
gravel (as shown in Survey Map), bnt by made gronnd. There have
been a number of sections made lately which also show slight differ
ences-a circumstance that mnst necessarily follow from the un
avoidable conditions under which any snrvey is made, whence the
necessity of recording local sections as they are laid bare. I have
noticed several times in the Valley of the Fleet, sections of small
gravel-depositing streams tributary to it, some historic, others pre
historic; but perhaps these might have been known, but con
sidered too small and insignificaut to map. At the south-west
corner of Hosier Lane, Smithfield, a section showed made ground
4 feet, resting on a fire-layer which at the south side rested on
light brown London Clay (changing as sharp as a line to dark green
glauconiferous sandy clay at another four feet or so), while at its
north side there was a section of half a river-channel of gravel,
from which Mr. Greenhill has since informed me he obtained some
extra fine implements. A little higher up the valley, at the corner
of Clerkenwell Road, I saw on a London Clay island bank three
septaria that had been subjected to fire, with over a peck
of burnt carbonaceous matter surrounding them. From here I
also obtained an implement, with what appears to be traces of
adhesive material on it." Another cutting in St. Andrew's Street

* Gough's' British Topography,' Vol. i, p. 719 (ed, 1780), speaking of
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showed a section of a stream, probably the Old Bourne,*that gave
its name to Holborn. Westward, however, these later river-beds
are extended, as shown by sections in Arundel Street, Surrey
Street, etc.

At the bottom of Salisbury Street, Strand, 80 yards from the
Embankment, below the made ground, there was four to five feet of
the sand, thinning out to nothing on the north, containing bones
of a brown colour, and about 18 feet of old gravel, down to the
London Clay, which was 28 feet deep.

:Mr. B. B. Woodward has published a section of " the Opera
Honse," showing the peat at 10 feet, and 15 feet of very interest
ing sand under it, containing bones of Bos primigenius and stag.

SectionB.- West Thm'l·ock.t-This section takes us to the classic
neighbourhood of Grays, about which so mnch has been written
from Professor Morris downwards. No account, however, has, I
think, been published of any section so far west as this, which is
four miles west of Grays, the nearest (from which, however, it differs
sufficiently to be worth noting) being to the east of that place.t
Indeed, so much do these sections differ in detail that, although so
close together, they often cannot be easily correlated, owing to the
different conditions under which they were deposited and to the fact
that beds upon the same horizon often represent different phases
in the history of the river, older beds being cut into by newer
ones. Hence the necessity of detailed individual accounts.

We have first the most northern limit of the river at this spot,
at which time it flowed against the Chalk escarpment (a), which
was probably considerably over 50 feet high and vel'y vertical.
The lower bed (b), near the shore, is a sandy gravel. The pebbles in
it are rather small on the whole, more being below three-quarters

John Conyers, "apothecary, one of the first collectors of antiquities,
especially those relating to London, when the city was rebuilding," says,
"He inspected most of the gravel-pits near town for different sorts and
shapes of stones. In one near the sign of Sir John Oldcaatle, about 1680,
he discovered the skeleton of an elephant, which he supposed had lain there
only since the time of the Romans, who in the reign of Olaudius, fought the
Britons near this place, according to Selden's notes on the Polyolbion. In
the same pit he found the head of a British spear of flint, afterwards in the
hands of Dr. Oharlett, and engraved in Bagford's letter." The" Sir John
Oldcastle " was in Cold Bath Fields, Clerkenwell.-ED.

*' More probably the" Hole-bourne," or brook in the hollow. See' The
Holehourne,' by J. G. Waller, 'Trans. London and Middlesex Archreol. Boo.,'
Vol. v.-En.

t Vide p. 365 supra,-En,
:I: "Geol. Lond.," Vol. i, p, 418.
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of an inch in diameter than above. They are chiefly flint, well
rounded for the most part, and probably derived, as was the greater
part of the bed, from much older beds; but there is a very large
proportion of saccharoid quartz, various coloured quartzites and

FIG. 2.-SECTION AT WEST THURRoCK, ESSEX.

jaspers, Iydian-stones, chert, and, here and there, though very
rarely, a pebble of volcanic and metamorphic rock. The accom
panying sand is a very light grey, almost white, and is usually very
free, although occasionally panned by iron or manganese. Near
the base of the cliff there is a layer of large angular flints, which
appear to thin out streamwards, where the gravel becomes much
coarser and much more obliquely bedded. It passes under the
marshes, where it is sometimes worked, and where I have found
rolled hones in it, and also flakes, of the human origin of which I
have not the slightest doubt, hut no trace of mollusca.

This gravel is followed hy a light brownish grey sand (c), which
attains a thickness of upwards of 30 feet, extremely cross-bedded at
its lower parts, indicating strong current action. This action seems
to have died out as we go up the bed, until, by the time we get
two-thirds up, it was no longer able, we find, to transport even sand,
but only mud, especially near the shore, or at a little distance from
it. Here the clay (d) thickens out to three feet, and gradually
thins ont streamwards for over 600 yards. Another impetus
succeeded, and once more it brought down fine sand, depositing
it horizontally (c) without any signs of cross or current-bedding,
This sand, however, became more marly as the current lost its
strength, and once more a marly clayey bed was deposited (e), which
reaches a maximum of five feet, and continued streamward we can
not say how far, for in the next stratum we have evidence of some
thing very violent compared with what had ever heen known on
these shores. A layer of heavy, large, subangular gravel (j), in a
light sandy matrix, reaching a maximum of 18 inches, now appears
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ploughing up some of the last-named clay, and at 80 yards from
the cliff it entirely cuts it away, mixing confusedly with it. What
ever may have been the original conditions under which this was
deposited, it is absolutely certain that it, and also the superincumbent
beds, have been subjected to great pressure, and that the gravel
carried along with it a great deal of either calcareous material,
which has since been carried away in suspension, or, what is far
more probable, and to my mind certain, ice, which has since left the
interspaces comparatively hollow, whilst above and below the flints
are crushed and crumpled, and the sands and clays tightly bound.
This gravel is followed by about 10 feet of mixed stony clay and loam
(q), the whole of which has been greatly disturbed and turned over
and crushed by the latest fit of glaciation. Over the top of the Chalk,
and down its then existing cliff, the contortions are charming, one
on reaching the cliff bent upon itself in a graceful fold of a 12
feet sweep, exhibiting in one section all the phenomena of under
plight, trail, and warp. That denudation of the Chalk here was
very great, is certain from the large masses of flint, sometimes six
or eight feet thick, all pitched with their axis at right angles to the
resistance and along the curves of the uuderplight,

Foseile of the Sands.-Not the least interesting point about this
section is the fine series of mammalian remains that have been here
preserved in the sand by the overlying impervious clay bands.
Usually in sands and gravels the percolation of water goes on so
freely as to allow of the removal of all calcic material; but
in this instance the bones have been singnlarly preserved.
Here perhaps I might bc allowed to say a word or two on
the preservation of bones in river drifts and other deposits.
The Chief Clerk at Brompton Cemetery, which is in gravel,
told me that they dug the ground over again every seven years
without finding a trace of former interments. I have noticed
in all sands and gravels that, unless they are specially protected,
bones soon disappear, but in proportion to accompanying calcic
material, or admixture of marl, they are preserved. Usually, if the
bones go into the deposit fresh, there is formed round them a
rncchanico-chemical compound, sometimes two or three inches
thick, which is much stronger than the bone itself; and, in propor
tion to the clay, or perhaps some other material, present, the bone
ultimately assumes an amorphous condition, approximating in ap
pearance to the substance we know as "race." It has, indeed, struck
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me that this might be the origin of race, seeing that one always
finds it in, 01' derived from, clay. I, therefore, kept looking for a
confirmation of tbis idea, which, I think, I have laid on the table
to-night in the form of a large dorsal spine, one end of which was
deposited in somewhat clayey sand, and the other in dense blue
clay. As it lay in the beds one could see that it originally was one
bone. Now I am snre that, whilst sufficient of original structure is
left in the end buried in the sand for identification, no one would
hesitate to pronounce the other crumbly end to be race, although the
whole thing represents every intervening state. I intend to have
this quantitatively and qualitatively analyzed at various positions.
The results no doubt will prove interesting, and show the animal
origin of this compound, thus accounting for our often finding race
in clays when we expect to find bones.

There was one most interesting stratum here, several yards long
and eight inches to ten inches thick (h), which, when exposed in sec
tion, looked altogether too large to be of organic origin, but upon
driving my hammer into it I found it to be crushed ivory 1 How
such a mass as this, some of the blocks three or four inches sqnare,
and one or two inches thick, could have got together, is a mystery.
The nearest thing I ever saw to it was a picture lately sent home by
Stanley, where the ivory had been collected and stored on the low
shore of a ri vel', and I must say that I could not help my mind
immediately picturing the man of this period storing up the trophies
of the mighty tuskers, leaving them for a while, and, on coming
back, being unable to find thorn from their having' been covered with
a flood-loam as one there saw it.

Although the bones occur scattered through this longer bed,
they were always far more plentiful just under the clays, In
one place, I really believe, from the great depression in the under
lying marl, that an elephant must have pitched over the cliff, and,
from the large number of his bones that were untombed, I got
nearly twenty of his vertebras, which were inclined over on to each
other, most of his ribs, including the characteristic first one, foul'
teeth, his longer limbs, his toes, and also his huge pelvis.

I have had a monopoly of this section for eight years, during
which time only a few hundred yards have been removed. The fol
lowing is a list of the species in the order of the abundance of the
bones :-Elephas primiqenius Blum., teeth and every description of
bone j Rhinoceros leptorhiuus Owen, jaws, upper and lower, uncut,
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milk and permanent teeth, and nearly every bone; Bos taurus v. pl'i

migenius Boj., vertebrse, horns, teeth, and man y ot he r bones; Cervus
elaphus L inn., horns, leg- bones, &0.; Equus caballus L inn. , teeth ,
leg , to e, and other bones; Oerous giganteus Blum ., pieces of horns,
leg and other bones ; H ippopotamu s amphibius Linn., vertebrre , one
to oth , &c.; whilst honours are about equally d ivided between the
following (many of the bones of which cann ot be specifically deter
mined satisfactorily) : Elephas ant iquus Falc. ; Rhinoceros mega

rhinus Christ.; R. antlquiuu us Blum. Bison (?) . .Many of th ese
are of exceptionally large size.

It wiII thus he noticed that in this section we have probably 11
out of the 15 Pleistocene Ungulata.

Fossils of the Upper Beds.-I should have been disposed to
have made these upper beds much yonnger than the lower ones,
from the unconformity that exists at the flint bed, but a diligent
search has produced bones, usually in a very bad state of preserve
t ion, of Elephas, B os, horse, and Oervus (probably giga nteus), which
practically are the same as tho se below. They also contain a mol
luscan fauna, generally much crushed, but occasionally very per
fect, consisting entirely of univalve s, 1'0 far as my discoveries are
concerned. These inclu de Bythinia tentaculata Linu .; Valvata
piscinalis Miill.; Planorbis corneus Linn.j P. albus 1Iiill.; P.
marqinatus Drap.; Limna a truncatula Miill.; L. p el'egl'a Mull.;
L. sp, 7,Pupa muscorum, and the aberrant vari ety of Helix ericetorum

just described by Mr. W oodward (p. 365 supra).




